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Why we need new architectural and design
paradigms to meet the needs of vulnerable people
Evangelia Chrysikou1
ABSTRACT
Research on the silver economy shows that products and services, which
enhance personal autonomy and social cohesion, are common to successful
enterprises that serve the needs of both older adults and their carers. Policy-
making focuses on such interventions, mainly from medical-pharmacological and
hi-tech perspectives, such as advancements in pharmaceuticals, wearable
technologies and e-health applications or robotics. Aspects of the built envir-
onment—that is, human-made surroundings—are rarely considered worth
exploring. Yet, the fact that we have created buildings, as opposed to many
advanced technologies that we are yet to invent, does not necessarily make
them ﬁt for purpose for the needs of an ageing population. This is the case in all
forms and scales of the built environment, from houses to transportation net-
works. This article argues that policies and interventions for active and healthy
ageing could beneﬁt from a broader integration framework that would allow our
built surroundings, of all scales and complexities, to become part of the solution.
This could be achieved through new architectural and design paradigms that,
contrary to prevailing architectural education and practice, operate in harmony
with human perceptions and physiology, especially for vulnerable and older
adults. By better understanding the consequences of the built environment on
the well-being of the older population and acting on this we could, ﬁrst, prevent
the environment being disabling for vulnerable people and, second, hopefully
enable increased autonomy through interventions.
DOI: 10.1057/s41599-018-0171-z OPEN
1 The Bartlett Real Estate Institute UCL, London, UK. Correspondence and requests for materials should be addressed to E.C. (email: e.chrysikou@ucl.ac.uk)
PALGRAVE COMMUNICATIONS |  (2018) 4:116 | DOI: 10.1057/s41599-018-0171-z | www.nature.com/palcomms 1
12
34
56
78
9
0
()
:,;
Background
S ince the 1950s the evolution of medical technologies andlow child mortality rates have increased the average lifespanin Europe and the West by about 20 years (United Nations,
2018). This is undoubtedly positive. However, these extra years
do not necessarily correspond to years lived in good health. Also,
baby-boomers, the largest ever generation, are now entering old
age and this phenomenon combined with low fertility rates
contributes to the ageing of the population. This creates one of
the biggest challenges western societies face: currently about 15%
of the global population is over 60 years of age. In Europe, this
ﬁgure is 25% and is expected to rise to 30% in the next 12 years.
In Japan, the over-60s already make up 33% of the population
(United Nations, 2015a, 2015b). These numbers threaten the
sustainability of healthcare and social services (Mantel, 2001;
Hope et al., 2012; Shaw, 2018).
As a result, the need for inclusive and enabling societies and
systems becomes apparent. This has created a market for new
sectors of the economy to target products and services towards
increasing personal autonomy and inclusivity. The focus has been
on increasing the integration of medical and technological
interventions. However, this article argues that the two alone do
not sufﬁce, despite medicine and information technology con-
stituting key areas of infrastructure that contribute to signiﬁcant
advancements to people’s health and autonomy. The reason is
that they support only part of the infrastructure needed to pro-
mote healthy ageing. Although advances in these areas are
necessary, the systems fail at the weakest link - the built
environment.
The built environment remains our physical context: it is inside
the actual physical space where our bodies move and exist. Not all
buildings, however, are necessarily ﬁt for purpose, even if they are
equipped with universal accessibility devices. For the most vul-
nerable (this includes people with impairments, frail people, those
with multi-morbidities and people with dementia), the physical
environment, from private homes to public spaces, might still be
disabling. This limits opportunities for meaningful and autono-
mous lives, contributing to increased loneliness and isolation in
old age and can even lead to physical injury and mental illness.
Therefore, understanding how our built environment could be
designed in harmony with human perception and physiology,
especially for vulnerable and older adults, is a link worth
exploring.
The architectural status quo in relation to our ageing selves
Scholars of architecture and architectural theory tend to focus on
subjects related to abstract concepts around the process of design,
aesthetics and form or the relation of the built environment to
socio-cultural phenomena and philosophical streams. Even the
criticism of these theories concentrates on these concepts.
Meanwhile, user experience in terms of ordinary built environ-
ment is rarely the subject of architectural education. Practising
architects, especially 'star architects' who have the strongest
inﬂuence on architectural avant-garde, do not consider the
implications of ageing in the design of landmarks, or when they
change our cityscapes and transform public and private spaces of
high investment, such as airports, regeneration areas, museums,
libraries or concert halls. On the contrary, these buildings are
commissioned through high-proﬁle international competitions
and impressing the judges through photogenic graphics is a
stronger priority.
Our houses tend to be less complex in terms of design
requirements but are nonetheless signiﬁcant for our well-being
as they are the spaces where we generally spend most of our
time. As a type of built environment, they form a signiﬁcant
part of architectural education. Yet, both the architectural
theory regarding domestic settings and the building regulations
tend to be uninformed by issues related to the interface
between human health and interior design. Characteristically,
even issues relating to public health, such as indoor air quality
and thermal comfort, which can be inﬂuenced by architectural
materiality and building orientation, are barely considered in
planning policies. Yet, because the sustainability of our natural
habitat is under threat, scholars of the broader realm of the
built environment have established a credible trail of evidence
regarding public health aspects and in particular the air-quality
and thermal comfort inside buildings. This would involve
evidence connecting the increase of air pollutants inside
buildings or evidence connecting the exposure to indoor air
pollutants and ill health, especially for the most vulnerable
groups such as children and older people (Cincinelli and
Martellini, 2017). This evidence on the association of public
health and quality of the indoor built environment will
hopefully inﬂuence policy making and improve the quality of
lives, especially for the most vulnerable, including people in
social housing or care homes.
Yet, our perception of space, the elements in our environment
that we ﬁnd restorative or tiring, helpful or strenuous, the tan-
gible and intangible values of our daily physical realities, change
during our lives. This happens together with changes in our
bodies. The effect of these changes in perception and physiology
on our spatial understanding and interaction should be a major
inﬂuence for human-centered architecture. However, it would not
be an exaggeration to describe this as an undocumented and
misunderstood or even ignored stream of architectural research
and tutoring. As the theoretical background of the practicing
architects has been formed during their time in academia, the
practice of architecture could be no exception. In short, due to
lack of exposure to the importance of the built environment to
human perception and physiology during their education, prac-
ticing architects tend not to be aware of the impact of their work
on our bodies and minds.
Currently the gap created by inadequate architectural built
environments is covered by technology but this is mostly for
implementing mechanisms for early intervention in emergencies,
such as technologies using sensors, e-health applications and
more recently, robots. For example, we can have the means to let
somebody know that we fell and hopefully get aid as soon as
possible and therefore we could have a better chance of a full
recovery. By adding the built environment into the equation we
could prevent some of the falls in the ﬁrst place. This applies to all
types of environment from private areas, such as our bedrooms
and bathrooms, to public places, and it involves all aspects of the
environment, from the building layout to the materials used.
Recently a lot has been done to address the quality of our
pedestrian paths, especially since Marmot (2015) identiﬁed
damaged pavements around bus stops as being a major cause of
falls among older people. Indeed, in public spaces we see pave-
ments being resurfaced and the addition of benches and seats,
making it easier for people to spend time away from their homes.
A lack of clean, accessible public toilets also acts as a barrier,
restricting potential outdoors activity to an average 30-min radius
around the house (Parent, 2017). These indicate clear links
between our physiology, our perception and the built
environment.
In what follows I will provide four examples that illustrate this
gap between physiology and perception, and the built environ-
ment. I will start with examples of intimate and private areas,
where we might be on our own; then I will focus on public areas
that are vital for some of the most vulnerable, such as healthcare
facilities, and ﬁnally I will illustrate examples of areas necessary
for transport, such as car parks and airports.
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Illustrations involving real-life scenarios
I will use four examples to illustrate the imperative to change the
paradigm that our built environment is designed and created
without us being asked or directly involved. The ﬁrst example
highlights the complexity of everyday situations and the need for
integrated approaches that cut across sectors and disciplines. The
second illustrates the reality that our environments tend to be
designed and built for people who have good health and cognitive
function. Next, even if specialised built environment profes-
sionals, such as healthcare architects or medical architecture
academics, are aware of the physiological difﬁculties for speciﬁc
groups of the population and there are solutions, these solutions
might not be common knowledge to the people who design and
build our environments, from architects to contractors and
builders. Finally, even if these professionals are aware, archi-
tectural avant-garde might consider access and neurodiversity as
an obstacle to aesthetics and creativity.
The intimate setting. BBC news featured an 87-year-old rescued
after being stuck in her bathtub for four days (BBC news, 2016).
She 'kept calm' and poured hot water to prevent hypothermia. She
was rescued when a waitress noticed that she had broken her
habit of visiting a café for three days. The story could raise
questions about the direct or indirect implications of the design
with regards to social isolation in neighbourhoods, the use of
technological devices and preventive environments. First, social
isolation and loneliness could be linked to the way that our
environments inhibit meaningful social encounters (Grifﬁths,
2016). Space and its conﬁguration can inﬂuence both the fre-
quency and the type of social encounters (Hillier, 1996). This is
crucial as the quality and quantity of our social relationships have
been linked not only to mental health but also to morbidity and
mortality (Holt-Lunstad et al., 2010). Second, in residences,
technologies such as cameras or robots that can enter rooms,
could keep an eye on us, especially in areas of perceived high risk
(Frennert et al., 2012). Finally in this case the design of the
bathtub itself could prevent accidents. It could include a non-
slippery surface, an ergonomically designed shape for people not
to be trapped inside and something to grab and hold that could
assist people to get in and out (Granbom et al., 2016; Bernatchez
et al., 2017).
The private setting. Building on the previous example, I would
like to consider the adequacy of our built environment for the
needs of older people. Our building regulations barely mention
any measures to mitigate accidents in residential environments.
On the contrary, in the area of assisted housing and home
environments there is an absence of standards for practice or
regulatory structures to inform design professionals, from archi-
tects to builders and ﬁtters who perform house renovations on the
needs of vulnerable people (Zeeman et al., 2016). As a result, in
Western housing stock there are signiﬁcant problems with
environmental barriers for older people, especially for those with
functional limitations (Granbom et al., 2016). For instance, there
is no mention of anti-slip materials for wet or dry ﬂoors, the
safety of staircases in relation to their design and to the overall
layout or even the strategic placement of light switches. Figure 1
illustrates an example that demonstrates how far standard prac-
tice could be from a safe home environment. It shows a social
housing ﬂoorplan where a non-frail 79-year-old died following a
fall during a night visit to the toilet when she was half asleep. Falls
are a major concern for older people and the health service. In
Europe alone, the cost from falls is 25 billion euros per year, with
the built environment being the fourth main reason for these falls
occurring and the home being the location 65% of the time
(EuroSafe, 2015). However, the example demonstrates that poor
design, in combination with other physical or perception factors
—in this case reduced alertness—could add to the risk. Figure 1a
Fig. 1 a, b Current social housing ﬂoorplan and hypothetical redesigned ﬂoorplan—Part of the upstairs ﬂoorplan where a non-frail 79-year-old died
following a fall in the night caused by reaching over the staircase for the light switch, showing the position of the light switch, i.e., the red dot on the wall, in
relation to the staircase (a) and a reworked plan which could potential reduce the fall risk (b)
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features the layout and the interior ﬂoorplan of a home where a
husband and wife lived. The woman got out of bed, walked
through the corridor and fell as she tried to reach the bathroom
light switch, located by the toilet door over the staircase. Her
house was situated inside a larger complex of social housing.
Social housing tends to be more regulated than privately-owned
residences and subject to public procurement mechanisms.
Everything in this house complied with building regulations. Her
husband called an ambulance and provided ﬁrst aid immediately
after the fall. In this case sensors and devices that would identify
the fall and call for an ambulance would not make any practical
difference. However, Fig. 1b illustrates an alternative design
where the fall could have been prevented. This solution incor-
porates a protective man oeuvre zone close to the staircase,
separate from the main corridor. The innovation here is that it
introduces a safe, no-barrier zone between the bedrooms and the
bathroom. The incident was partially the result of design deci-
sions and regulations that were uninformed about the needs of
older adults, including perception and mobility challenges.
The healthcare setting. The third example represents a more
specialised healthcare architecture. It highlights a key ﬁnding
from a project investigating the architecture of the ﬁrst dementia
village in the Netherlands (Chrysikou et al., 2016). This is a
village-like care home comprising an enclosed network of smaller
houses with a protected system of internal roads and several
shops and recreation areas. It is a facility for people with
dementia to live in and receive care until the end of their lives.
The village aims to incorporate in its built environment what was
considered state-of-the-art in design for residences for dementia
patients. It employs technology, landscaping and a protected
environment with positive distraction stimuli, including art used
as visual memory aids. Yet, the most private space of the village,
the toilet of the common area (Fig. 2), where residents go unes-
corted, lacks any visual or physical aid for any sort of disability:
from partially impaired vision, to mobility, let alone dementia
and the multi-morbidities that residents and their visitors might
have. Everything follows the same colour scheme, without visual
discrimination between vertical and horizontal surfaces or the
toilet seat and accessories. Plus, there is a complete absence of any
mobility aids for people to support themselves. Literature on
dementia might still be limited in relation to the whole spectrum
of design decision-making, yet there are publications containing
useful design guidelines (Bowes et al., 2016). However, while the
British Health Building Notes (Department of Health, 2015),
provide the best practice guidance for the design of healthcare
facilities, architects do not have to comply. Moreover, the need to
implement a detailed guidance on neurodiversity might not reach
the brieﬁng process at all.
The public setting. Finally, as a very high proﬁle part of public
architecture I will concentrate on the 'extraordinary'. By that I
refer to projects created by architects that the architectural
establishment considers elite – individuals often known as 'star
architects'. These were directly commissioned or are the result of
high proﬁle competitions and in these cases the architect involved
aims to turn the project into a landmark. These areas could be
described as beyond the ordinary, are not modiﬁed for people
who need care and are for everybody to use. My example here
involves a public car park, well known to people interested in
architectural avant-garde. A world-leading ﬁgure at a star-
architect ﬁrm used it as an example of architectural excellence
during a presentation to post-graduate architectural students. The
famous car park featured ﬂoor patterns that could be perceived as
changes of level by people with dementia or partial visual
impairment and could prove challenging for neurodiversity in
general (Department of Health, 2015). Addressing the question
about the lack of consideration for neurodiversity, the architect
commented that their ﬁrm did not design for healthcare but
rather buildings such as luxury ofﬁces or airports. Yet, literature
on tourism suggests that tourism and traveling are beneﬁcial for
both healthy ageing and well-being (Morgan et al., 2015) and that
airports rely heavily on design means for navigation despite the
existence of navigation technologies, especially since older people
need architectural information for orientation (Bosch and
Gharaveis, 2017). Occasionally, architectural avant-garde has
delivered stations and public areas that were deprived not only of
assistive devices but even seating. This was to ensure the design
would remain unpolluted by such amenities, thus it was protected
by contractual agreements (De Morgen, 2011; Mestheneos, 2018;
Chrysikou, 2018). At the same time, the silver economy has
highlighted the need for medical tourism and tourism for older
adults, especially since baby-boomers have both the time and
ﬁnancial means. However, even if that was not the case, we need
to design for everybody without demarcation and for the people
who design and build our environments to accept that 'every-
body', the users of their buildings, are not necessarily as physically
or mentally able as them. It is incredibly important that this is
taught in architectural schools, where most undergraduates and
Masters students are younger than 25 years old and at that age are
generally unable to imagine physical or mental decline in older
age. We have a responsibility to teach them that 'everybody is not
necessarily like me'.
The need for a seamless, integrated environment at the heart
of the stakeholder initiatives
The examples outlined constitute anecdotes regarding the state of
the built environment as the global population ages. They
represent situations that some older people might face, or even
people of all ages at some point in their lives. There are, of course,
healthy and ﬁt older people who need supporting too. This has
not been ignored. In this case the environment could play a
preventive role and strengthen what people already have, for
example opportunities for physical exercise, so that they retain
their good health, well-being and independence for longer.
Initiatives such as the European Innovation Partnership on Active
Fig. 2 Restaurant toilet in the dementia village
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and Healthy Ageing (EIP on AHA) aim to do just that (European
Commission, 2018a, 2018b). The EIP on AHA is a bottom-up,
voluntary initiative of cross-sector stakeholders in collaboration
with the European Commission, impacting over two million
patients and 30 million citizens by 2015 and covering 1000
regions and 3000 engaged stakeholders (European Commission,
2018a). However, an environment that accommodates for phy-
sical and mental impairment can also support everybody else.
Those among us who have a more persistent or even temporary
vulnerability or impairment might ﬁnd barriers in the environ-
ment that can compromise the quality of their life. The examples
mentioned indicate what AGE Platform Europe, a network of
non-proﬁt organisations of and for people aged 50+, representing
the 190 million citizens aged 50+ in the European Union,
advocates: that universal accessibility aids are not a panacea for
the psychosocial integration of older people. It is imperative that
both perception and physical needs be addressed especially for
people with multi-morbidities who require solutions of increased
complexity and variety.
The examples also concern the whole spectrum of the built
environment, from private to public and from domestic to
institutional. Yet, by failing to acknowledge the perception and
physiology changes that occur with age, both our built environ-
ments and our building and design professionals are unprepared
for the silver autonomy. When we produce facilities where older
people move and exist, these need to be seamless: a tapestry of
different elements. Gerontologists acknowledge this need to
explore ageing in relation to the physical environment and have
an established ﬁeld known as environmental gerontology (Wahl
and Oswald, 2010) and have also produced tools to address
environmental needs for older people (Iwarsson et al., 2007;
Burholt et al., 2016; The Enabler Web Site, 2018; REAT, 2018).
However, as of yet these tools have not managed to break the
disciplinary silos nor to inform the methods of those who design
and construct our neighbourhoods and homes.
A call for paradigm shift
Currently our built environment is too fragmented and far too
partial. It is important to determine who sees it from a non-
fragmented perspective and how to bring these people on board:
the people who actually experience these spaces daily and
encounter the difﬁculties of old age. We need to involve their
advocates and where applicable, the people themselves. We need
to include them in the design process as decision makers and we
must see our new role as professionals who are asked to do things
for them rather than ignore their needs. If we want the built
environment not to be our societal weak link, we need to include
older and vulnerable adults in the decision-making of our built
environment from the very beginning.
Involving end-users is not as difﬁcult as it sounds. In the case
of older adults, as a collective force including their advocates and
representatives (e.g., AGE Europe and AGE UK) they have all it
takes: the energy, the time and the willingness to shape their lives.
Involving end-users in their environments from day one is a clear
path to success, as my research on environments for acute
mentally ill people shows. This is a group that was not considered
capable of decision making, silenced and unaccountable (Chry-
sikou, 2014): even newly built facilities for mental health which
received awards for architectural excellence, when end-users were
not involved from the onset of the planning stage, performed as
badly as asylums in terms of institutional traits displayed in their
built environment. The words of John Zeisel on dementia (Zeisel,
2010) demonstrate that even Alzheimer’s patients, a group that is
often by current speciﬁcations and institutions kept inside safe
perimeters, with the right multi-disciplinary approach could
reclaim their cities. Zeisel’s project 'It takes a village' mobilises the
entire community and social network in an empowering way of
supporting those who suffer from dementia (The I’m Still Here
Foundation, 2016).
It also has to be everywhere and in everyplace. We have started
seeing stickers of senior-friendly businesses that could provide
even small things that can make a huge difference, such as a toilet
that you can use even if not a customer. It reminds me of the car
sticker 'baby on board'—a brilliant solution without any demar-
cation. This was a design intervention thought out with care. We
need something similar for every design decision, which could
impact those who are vulnerable in our societies. For dementia-
friendly supermarkets, for instance, staff training is a common
measure and is necessary. What was proposed in a design com-
petition for health (Lab4 Living, 2015): an age-friendly till with a
non-discriminatory, take-your-time sign over it, a wider space for
people to pass next to it and a folded seat for the people still
waiting in the queue. The general understanding that ageing is
key to inclusion and that it should be taken into account when
designing every place of human activity is essential.
For that we need everybody. We must explain to people the
beneﬁts of coherent and inclusive societies even if this is through
explaining the beneﬁts of the silver economy. Because we need to
remember that for the architect to design a ‘take-your-time till’
we need a supermarket owner to approve it or, even better,
request it. The same goes for the car park. It cannot be the fault of
the architect if the client who commissioned it was not aware of
the importance for all users to safely move within in. There is also
the example of airport spaces, where although the technologies
might be there in practice, legible buildings are a requirement in
the architectural brief. This brings us to the need for informed
and inclusive guidelines. Finally, this new paradigm needs to
reach the architectural education at the earliest possible stage. The
concept of designing whilst considering basic physiological and
perception needs as one of the requirements that contributes to
successful design should be introduced early on in academic
architectural education. These interdisciplinary concepts could
then be explored further at postgraduate level in courses relevant
to architectural morphology and design and especially those
referring to urban planning and complex buildings. Last but not
least, these concepts should be provided in courses of continuous
education of all professionals working on the planning and the
delivery of built environment from planners to builders, especially
those involved in retroﬁts.
Just over two decades ago, when I was an architecture student
my professors, in an effort to cultivate our sense of societal
responsibility, cited Frank Lloyd Wright’s words taken from his
own lecture to young architectural students in Chicago, 1931: 'A
doctor can bury his mistakes but an architect can only advice
his clients to plant vines' (Wright, 1931). They used this par-
ticular phrase to emphasise the need for quality aesthetics and
to highlight the architect’s responsibility for our cityscapes. The
example, however, was setting the bar of architectural error on
a much less severe, non-life-threatening level than the medical
one.
As a teacher I often use the paradigm of the Hippocratic Oath
(a phrase that is cited by all physicians), insisting that it should
equally apply to architects: 'First do no harm. Then, try to do
good'. These two lines, in that order, should support a new
paradigm that all architects and professionals of the built envir-
onment should be aware of and incorporate in their practice.
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